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 W�U'« o�UM*« W�«—“Ë W�O��«Ë œU~—_« WOK� , W�U'« o�UM*« W�«—“ r��
W�œuF��« WO�dF�« WJKL*« − …b‡‡‡� , e�eF�« b�� pK*« WF�U�

W?�—e??�® W?O?�«—e�« Àu??�?��« WD�0 W??�«—b�« Ác� X9 Æh‡K�??�?�*«
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bF� ÊU�e�dH�« VOK(« —UI�_ WO?IM�«  ôö��« s� …dI� ≥∞ Â«b���« -
-Ë , ©Â«d�uKO� ¥∏∞−¥≥∞® v�≈ UN�«“Ë√  UD�u�� qB� w��«Ë …œôu�«
R?�UJ��«Ë d?LF�« vK?� Î¡UM� 5N�U?A�?� 5L?�� v�≈ ÎU?Oz«u?A?� —UI�_« r?O�?I�
X�U� 5��uL:« ö� w�  U�«uO(« lOL�® o�U��« ÃU��ù«Ë r�'« Ê“ËË

: 5��uL�� v�≈  U�«uO(« XL��Æ©l�«d�«Ë Y�U��« VOK(« wL�u� w�
W?�U??��« 5� U?L?O??� b�d?�� ÂUE� v?K� XF?{Ë : v�Ë_« W?�u??L?:« −±
…b* ¡U*U� —UI�_« ‘— r�� ÊU�Ë , d?NE�« bF� WF�«d�« v��Ë ÎU�U�?~ …d�UF�«
b�d���« …—Ëœ —dJ� YO�� W?IO�œ ¥[µ …b* W�d�I�« W�uN��U� Ÿu?��� WO�U� ≥∞

Æ W�U� nB� q�
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ÍœUF�« ÂUEM?�« X% WD�U{ W�u?L�L?� XF{Ë :W?O�U��« W�u?L:« −≤
ÆW�—e*« w�

W?�Ëd?F*«  «—d?I*« V�?�  U�«u?O?�K� vDF?� X�U?� WO?z«c?G�«  UMMI*«
ÁUO?� X�U�Ë , ÃU?��ù« UN?O� U0  U�«u?O(«  U?�UO?��« lO?L� wDG� YO?��
ZzU�M�« r�√ X�U�Ë Æ  U�«uO(« ÂU�√ ÷«u�√ w� —«d?L��U� …d�u�� »dA�«

: w�üU�
: WO�u�uO�H�«  UHB�« − √

W?�—œË VKI�«  U�d{ ‰b?F�Ë fH?M��« ‰bF* w�U?L�ù« j�u?�*« −±
¡U*U� ‘d�U?� b�d?�??�K� W?{d??F*« —U??I�_« W?�u??L?�??� w� rO?I??�?�?*« …—«d?�
– µ∏[≥∏® ÊU� WD�U?C�« —UI�_« W�u?L��Ë W�d�?I�« W�uN��U� »u?�B*«
– ∂±[≥≥® , ©W??I?O??�œ ØW?O??�?HM� …d??� ∞[≤∏ – ∂≤[∏∏ q�U??I?� ∞[≥∂
∞[∞π – ≥∑[∂≥® , ©W?I??O?�œ ØW?C??�� ∞[≤¥ – ∂∏[≤∂ q�U?I?� ∞[≤∏
5�  U??�ö??�??�ô« Ê√ b?�ËË w?�«u?�?�« vK� ©ÂÚ ∞[∞∑ – ≥∏[π≤ q�U??I?�

© %∞[∞± s� q�√ QD� ‰UL��«® W�uMF�  U�uL:«
 U�«uO(« W�uL?�� w� œu�_« bK'«Ë iO�_« bK'« …—«d� W�—œ −≤
WD�U?C�«  U�«u??O?(« W?�u?L?�?� w� pK� s� q�√ X�U?� b?�d?�?�K� ÷d?F*«
W?�—œ s� 5�?�u?L:« ö?� w� vK�√ œu?�_« bK'« …—«d?� W?�—œ X�U?�Ë

Æ iO�_« bK'« …—«d�
: WOK�UM��«  UHB�« − »

t?�?�U?� v�≈ r�d�« oM?� Ÿu?�d� W??�“ö�« …d?�??H�« Ê√ ZzU?�M�« X?�?{Ë√
WD�U?C�« W�u?L:«Ë b�d?��K� W?{dF*« W?�uL:« w� …œôu?�« bF� W?OFO?�D�«
W??�“ö�« …d?�??H�« , ©Âu�±[∑¥ –¥∞[∞∂ q�U??I?�±[∑¥ – ≥±[∂∂® : w�
±[∏≤ – ≥∑[¥∞® : w� …œôu�« b?F� W?O?FO?�D�« t?��U?� v�≈ r�d�« Ÿu?�d�
b?F?� ‰Ë_« i�u?�??�K� W??�“ö�« …d?�??H�«Ë  , ©Âu�±[∏≤ –¥≥[∏∞ q�U??I?�
…d?�?H�«Ë , ©Âu� ≥[∑≥ – ∂∞[¥∂ q�U?I?� ≥[∑∏ – ¥∞[∂∂® w� …œôu�«
– ≤µ[∂∂ q�U?I� ¥[∑∏ – ≤∂[∂∂® …œôu�« b?F� ‰Ë_« ŸU?�?AK� W?�“ö�«
q�U????I???� ≤[≥π – ≤∂[¥≤® w� i?�u???�???��« …—Ëœ ‰u?�Ë , ©Âu� ∂[∑∂
b�d???�??�?K� W??{d???F*« 5�???�u??L???:« s� q� w?� , ©Âu�≤[∑∞ – ≤¥[≤∑

 Æ VO�d��« vK� WD�UC�« W�uL:«Ë
t??��U??� v�≈ r�d�« o?M� Ÿu??�d� W??�“ö�« …d??�?H?�« Ê√ ZzU??�M�«  d??N�√



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�¥∑

`OIK��« …d�� ‰u�Ë , …œôu?�« bF� ‰Ë_« i�u��K� W�“ö�« …d�H�«Ë W?OFO�D�«
W�d?�I�« W�u?N��U� Ÿu?��*« ‘d�U� b�d?��K� W?{dF*«  U�«u?O(« W?�uL�?� w�
ÊU�Ë WD�U?C�«  U�«uO?(« W�uL?�� w� WK�U?I*« …d�?H�« pK� w� UNM� d?B�√

Æ©∞[∞± s� q�√ QD� ‰UL��«® U�uMF� 5��uL:« 5� ‚dH�«
W?{d?F*«  U�«u?O?(« w� `O?IK��« …d?�?� ‰u� Ê√ ZzU?�M�« X�?{Ë√ U?L?�
q�U?I?� Âu� ≥[∏≤ – ∑µ[≤∂® w� WD�U?C?�« WMO?F�«  U�«u?O?(«Ë b?�d?�?�K�
5�??�u??L??:« 5� ‚d??H�« ÊU??�Ë , VO�d??��« v?K� ©Âu� ≥[∑≥ – ∏µ[≤∞

Æ©∞[∞± s� q�√ QD� ‰UL��«® ÎU�uMF�

W‡‡‡‡‡‡‡‡ b‡‡‡I*«

W??O�d?F?�« WJKL*« q�??� W??�U?'« o?�UM*« w� W??O?�U?M*« ·ËdE�« X%  U�«u??O??(« ¡«u‡�≈
W?FH�d*« …—«d?(«  U�—b� e?OL?�� w��«Ë , WOz«u?��ô« t?‡�� o�UM*« w� p�c?�Ë W�œuF?��«
…d�U?�*« dO�Ë …d?�U�*« fL?A�« WF�√Ë Í—«d?(« œUN�û� ÷d?F�� nO?B�« qB� ‰«u‡�
w��«Ë W�ËULOJ�«Ë WO�u�dN�«  «dOG��« iF� Y���� W�U(« Ác� ©Habeeb, et al., 1989®
Æ(Kamal, et al., 1989) VOK(« WO�U?� w� WOK�UM��«Ë WO�U?��ù« d�UE*« vK� w�U��U� d�R�
W?�O?��U� …d?�U�?� d?O�Ë√ …d?�U?�� W?I�dD�  U�«u?O?(« Ác� d�UJ�Ë WO?�U?��≈ d�Q?�� bI?� p�c�
w�?BF�« ÂUEM�« t?�M� Ê«uO?(U� WDO;« W?�O?��« Ê√ ·ËdF*« s�Ë ÆÊ«u?O(U� WDO?;« WO?�UM*«
ÿU?H?�??�ô« q�√ s� p�–Ë U?NEH?� Ë√ …—«d??(« w� Ê«b?I?� v�≈ ÍœR� Íc�«Ë w?�u?�d?N�«
Æ w�u�uO?��« ◊UAM�« W�—«dL?��« ÷dG� qC�_« ‚UD?M�« w� Ê«uO(« r�� …—«d?� W�—b�
d?O?�  «d?O�Q?��« U?�√  ÆÈd�√ W?O1e�√Ë W?O�u?�d� W?LE�√ vK?� …d�U?�?� p�c?� W?�?O?��« d�R�Ë
,fLA�« WF�√ , ¡«uN�« W�d� , W�u�d�« , …—«d(« ‰ö� s� qLF�� —U(« fIDK� …d�U�*«
w� W�œu??F??��« W??O�d??F�« W?JKL*«  œ—u??�??�« (Hafez, 1968) —UD�_«Ë Íu??'« jG??C�«
Ác� XK�œ√ U�bM�Ë W�b?�F*« o�UM*« WO?�U�  ôö� s� …d?O�� Î«œ«b�√ …d?O�_«  «uM��«
, —U(« ŒU?M*U� WIKF?�*« q�UA*« s� d?O�?� UN?�N?�«Ë W�U?'« t�?�Ë W�U?'« o�UM*« w� WO?�U*«
d��?F� YO� W�œuF��« WO�dF�« WJK?L*« s� WO�dG�« WIDM*« w�Ë Æ Í—«d(« œUN?�ù« W~U�Ë
ÃU?��≈ vK� d�R� w��« W?O�UM*« q�«u?F�« r�√ s� nO?B�« qB� ¡UM?�√ WO�U?F�« …—«d(« W?�—œ
w�  «dOG?�Ë WO�u�uO�  ôu% v?�≈ ÍœR� Í—«d(« œUN�ù« Ê√ YO�Ë Æ Ê«u?O(« d�UJ�Ë
qB� b?�Ë u?LM�«Ë VOK(« s� ÃU?��ù« hI� v�≈ ÍœR� (Shafie, 1994) Í—«d?(« rOEM��«
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Æ(Abdel-Ghani and Hathout, 1966) %µ∞ v�≈  U�O��« iF� w� hIM�« «c�
w�Ë ‰u‡�Q*« ¡«cG�«  ôbF� w� ÎU?BI� Àb% …—U(« W�O��« Ê√ 5��U?��« s� dO�� d�–Ë
Berman, et al., 1985; Mohamed® VOK(« —U??I�√ w� wK�UM�?�« ◊U?AM�«Ë VOK?(« ÃU?��≈
d??O�Q� nO??H?�� ‚d?� `�?B?� UM� s�Ë Æ©and Johnson, 1985 and Gallab, et al., 1989

 Æ WLN*« WOKLF�« ¡UO�_« s� UNM� WO�UM*« W~U�Ë W�FB�« WO�O��« ·ËdE�«
UNO� gOF� w��« …—U(« W�u'« ·ËdE�« 5���� W�d?H�� ‚d� Êu��U��« Âb���« bI�Ë
Ác� s� Æ ÃU??��ù« …œU�“ v?K� Ád�√ fJF?M� U0 ·ËdE�« Ác� 5?�?% ÷d??G�  U�«u??O??(«
, ÕË«d*« VO�d� , Ê«uO(« vK� ¡U*« ‘— , dFA�« h� , WHK��� ‚dD� qE�« dO�u� ‚dD�«
W�c?G��« p?�c�Ë …œd?H?� Ë√ W�uM�?� ‰UJ�√ w� U?N�U?LF?�?�« sJ1 w��«Ë …d?��*«  «œ«d?��«
œUN?�ù« nOH�?�� qzU�Ë œU�?�≈ `�B� p�c� Æ…“U�?L*« W�U�d�«Ë rzö*« sJ��«Ë W?��UM*«
Ác� ÃU??��ù v?K�*« ·ËdE�« ÊU??L??C� ÊU?J0 W??O??L�_« s� VOK?(« —U?I?�√ vK� Í—«d??(«

Æ  U�«uO(«
w� W�u‡?N?��U� Ÿu??�?�*« ¡U?‡*U� ‘d�U� b�d??�?��« W?‡I�d� q‡L??F?�??�« s� ‰Ë√ ÊU?� b??I�Ë
s�Ë ÆSeath and Miller (1947) u�  U�«uO(« vK� W�?FB�« WO‡�UM*« ·Ëd‡E�« nO‡H��
r�� w��«Ë b�d���« WLE?�√ ‰ULF��«Ë —UI�_« dzUE� WLE�√ w�  ö�b?F��« Ê√ d�c�U� d�b'«
s� Ê«u?O(« s� Í—«d?(« b?IH�« …œU�e?� W�d�?I�« W‡�u?N��« l?� ¡U‡*U�  U�«uO?(« ‘— U?NO?�
w� VOK(«  U�«u?O?� w� qLF?�?�� ÎU?��b� X�?�?~√  «¡«d�ù« Ác� q� , d?�?��« o�d�
Igono, et al., 1985 a,b and 1987; Flamenbaum, et al., 1986 and® …—U???(« o�U?M*«
W?�—œ ŸU?H�—« Ê√ vK� ÎU??��d?I� s�d?�ü« 5�?�U?��« ZzU??�� q� oH?�� Æ©Omar, et al., 1996

W?O??�U*« s� W??HK�??<«  ôö?��« ÂU??�?�√ …—«d??� ŸU?H�—« w� V?�?�??�� WDO??;« …—«d?(«
.©Berman, 1985; Ammar, 1995; Omar, et al., 1996; El-Shamrani, 2002® ”u�U'«Ë
W�d�I�« W�uN?��« l� —UI�_« bK� qK�� ÂUOI�« Ê√ (Wolfeson, et al., 1988) k�ô bI�Ë
jO;« ¡«uN�«Ë Ê«uO(« `D� 5� Í—U���« jG?C�« W�uI� o�d� s� d����« jAM�Ë Ÿd��
b�d�?�� W�O?��  ÂÚ ± XCH?��« b� r�'« …—«d?� W�—œ Ê√ «Ëb�Ë b?I� p�– v�≈ W?�U{≈ Æt�

ÆÂÚ ≥± …—«d� W�—b� ÷dF��« bM� WIO�œ ≥∞ …b* —UI�_«
—U??I�_« w� rO??I?�??�*« …—«d??� W??�—œ w� W�uMF??� …œU�“ Yousef (1990) Y�� d??N�√
XCH?��« ¡U*U� —UI�_« ‘d?� ÂU� ULMO?� sJ�Ë , nOB?�« —uN� ¡UM�√  %≤[∏¥ ÊU�e?�dH�«
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Omar, et al. U�«d�√ W��b� W�«—œ w�Ë Æ ÎU�u�K� ÎU�uMF� ÎU{UH��« rOI��*« …—«d� W�—œ
ŸU��« Ê√ (Ducks, 1955) `{Ë√ Èd?�√ WO?�U� s�Ë ÆWN�U?A?� ZzU�� vK� qB?� (1996)

, WIDM*« pK� ‰ö?� ¡w�«b�« Âb�« s� …dO�?� WOL?� o�b� V��� bK'« w� W�u�b�« W?O�Ë_«
bI?H�« ÊS� W�U?(« Ác� wH� Âb�« …—«d?� W�—œ s� q�√ W?O�—U?)« …—«d(« W?�—œ X�U� «–≈Ë
Æ …œuIH*« …—«d?(« WOL� w� ÎU?BI� V��� t�S� W�u?�b�« WO�Ë_« ÷U�I?�« U�√ Æ b�e� Í—«d(«
rJ��� a*« ŸU?�� w� W�u�b�« WO�Ë_« ŸU?��« e�d� Ê√ v�≈ (Ducks, 1955) dO?A� p�c�Ë
 ö�I��*« vK� dO�Q� UN� Àb�� w�?�«Ë W�u�b�« WO�Ë_« ŸU��« V��� w��« »UB�_« w�
…—«d(« qF?H� w�B?F�« w�UJF�ô« ◊UAM�« o�d� s� bK'« w� …—«d?(U� WB?�<« WO?�(«
vK� d�R?� U2 …—«d?(« w� d??O??O?G� q�_ Âb?�« W?O??�U?�??� v�≈ W?�U??{ùU� «c� , …œËd??��« Ë√

 Æ W�e�d*« …—«d(« rOEM� WOJO�UJO�
‰u?�?� ÀU�≈ w� ¡«œu?��«Ë ¡U?C?O�?�« bK'« o�UM� Ê√ Ghallab, et al. (1989) b?�ËË
Ë√ fLA�« W?F�_ X{dF� w��« pK� l� W�—U?I*U� …—«d� W�—œ q�√ U?N� WKKE*« ÊU�e�dH�«
…—«d?� W�—œ XK?~Ë WKKE*« W�u?L?:« w�Ë Æ¡U*U� Ê«u?O(« b?K� qK� l� fL?A�« WF?�√
…—«d?( W?�—œ vK�√ l� W�U?(« Ác� w� W?M�«e?�?� dN?E�« b?F� W?O�U?��« W?�U?��« U�ö?�√ bK'«
WO�U�?�« W�U��« bM� qK��« Ê√ k�u� bI�Ë Æ W?O�uO�« W�u�d�« W�?�� l� p�c� WO�u?O�« ¡«uN�«
œu?�_« b?K'« …—«d?� w�??�—œ s� q� w� ÷U?H??��« t?F??�� d?NE?�« b?F� W??O�U?��«Ë …d??A?�

Æ Goodwin, et al. (1997) Marai  et al. (1997) UNOK� qB� ZzU�M�« fH� ÆiO�_«Ë
œU?N�û?� W�?�U?B*« W�u?B)« w� W?O?L?�u*«  U{U?H?��ô« Ê√ Stott (1961) `{u�Ë

 Æ WO�U*« w� v��_« u� w�U�_« UN��� Í—«d(«
 U�—œ w� W�u?�� …b?�«Ë W�—œ …œU�“ Ê√ v�≈ Ulberg and Burfening (1967) dOA�Ë
‰bF� ÷U?H��« v�≈ Èœ√ b� »UB?�ù« bF� W�U� ±≤ ‰ö?� —UI�_« w� rOI�?�*« …—«d�
W�—œ ŸU?H�—« Ê√ v�≈ Gwazdauskas, et al. (1973) V�c�Ë Æ %¥µ v�≈ %∂± s� qL?(«
b� p�– s� Âu� bF� Ë√ »U?B�ù« tO� - Íc�« ÂuO�« fH� ‰ö� ÂÚ ∞[µ rO?I��*« …—«d�

 Æw�«u��« vK� %∑ Ë %±≥ v�≈ XK~Ë qL(«  ôbF� w� ÷UH��« v�≈ Èœ√
U?N??O�≈ ‚dD� …œôu�« b?F� —U?‡I�ú� W‡OK�U?‡M��« ¡U‡C?�_« w?� Àb‡% w��«  «d?O??G?��«
¡U?C??�_« w� Àb?% w��«  «d?O??G?��« Ê√ v�≈  U?�«—b?�« Ác�  —U?�√ Kiracofe (1980)

wL�d�« ‘U?LJ�ô« 5� W�ö� œu�Ë ‰U?L��« „UM�Ë …bI?F� WOKL� …œôu�« b?F� WOK�UM��«
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v�≈ q~Ë b� r�d�« ÊuJ� U�bM� qL��« b� wL�d�« ‘U?LJ�ô« d��F� Æ wCO�*« ◊UAM�«Ë
w� U�ËU?�� b?� r�d�« w�d� ÊuJ� U?�bM�Ë , qL?(« q�?� tOK� ÊU?� Íc�« wF?O?�D�« tF?{Ë

  Æ X�U��« ULN�LK� «dN�√Ë ULN�dD�
»UB?�û� X{dF?� —UI�_ W?�u�H*« ÂU?�_« œb� Ê√ Cavestany, et al. (1985) b�Ë
‰u�√ X�U??� ©Âu?� ±∂∑Ë , ±∑± , ±∑≥® u??O�u�Ë , u??O�u� , u?�U??� d??N??� w� …d??� ‰Ë_
‰ö� »U?B�ù«  ôbF?� w� hI� V��� «c�Ë Æ—u?NA�« WO?I� WO��U?G� W�—UI�  «d?�H�«
d�b'« s�Ë Æ —uNA�« ÁcN� WO�UF�« W�u'« …—«d(«  U�—œ s� "UM�«Ë uO�u�Ë uO�u� , u�U�
v�œ√ j�u?�?�Ë , ÂÚ  ≥≥[π Ë , ≥≤[≤ , ≥±[∑∑ X�U� …—«d?�  U?�—œ vK�√ Ê√ d?�c�U�
, µ∞[∑ X�U� —uN?A�« ÁcN� WO��M�« W�u�d�«Ë , ÂÚ  ≤∞ Ë , ±π , ±∑ ÊU?� …—«d�  U�—œ
—uN?A�« 5� W�uMF?� ‚Ëd� œu?�Ë v�≈ Êu�?�U��« q~u�Ë Æ w�«u?��« vK� ∂¥[∂ Ë µ∏[≤
X�U?� ‰Ë_« `OIK?��« v�� …œôu�« s� …d?�?H�« Ê√ s� r�d�U� ,  U?�� W�ö?��U� oKF?�� U?LO?�

Æ …dOB�
—U‡I�√ U?N?O?� wC?I� w��« W?IDMLK� W�d?�?I�« W�u?N?��« Ê√ Berman, et al. (1985) b?�Ë
‰bF� w� W?�uMF*« …œU�e�« l� …d�U�� W‡�ö?� t� UN��Ë rEF?� w�U‡F�« ÃU��ù«  «– VOK(«
qL?(« s� v�Ë_« WK?�d*« ¡UM�√ W?H?�J�Ë …d?O?B?� b?�d?��  «—Ëœ ‰U?L?F?�?�« Æ»U?B?�ù«
Ÿ—«e� w� ÎUOKL� ÊuJ� Ê√ sJL*« s� …b�bA�« nOB�« …—«d� w� wK�UM��« ¡«œ_« 5����
w�U��U�Ë WOK�UM��« WK�d*« fHM� d9 —UI�_« s�  U�uL?�� œu�Ë W�U� w� W~U� ÊU��_«

 Æs�e�« fH� w� U�b�d�� sJ1
ÀËb?� s� qKI� n?O?B�« w� Í—«d?(« œU?N?�ù« Ê√ Gangwar, et al. (1965) d?�–Ë
d?O‡A� t‡��U?� s�  Æ 5‡�?��uN�« Êö‡�?� w� t‡�?�U‡�?� q‡K‡I�Ë , t‡�b?� dÒB?I�Ë o‡�?A�«
‰bF� UN� ÊU� W�d�I�« W�uN�K� X{dF� w��« —UI�_« W�uL�� Ê√ Folman, et al. (1979)

Æ p�c� ÷dF�� r� w��« Èd�_« W�uL:« s� d��√ »UB�≈
w�«u?�� W?�u�?H*« ÂU�_« œb?� iH?� b� b�d?�?��« Ê√ Omar, et al. (1996) b?�Ë b�Ë
œ«“Ë , ©qL� W�ËU?��® ∞[∑ w�«u�� b?�«u�« qL�K� `OIK��«  «d?� œb�Ë , Âu� ≤∞[≥
‰U?L?�≈ v�≈ …œôu?�« s� …d?�?H�U?� , p�– v?�≈ W?�U?{≈ Æ %±∞ w�«u?�� »U?B??�ù« ‰b?F?�
…dOB?� X�U� »UB�ù« …d?��Ë , ‰Ë_« `OIK��«Ë , v�Ë_« W{U�ù«Ë wL?�d�« ‘ULJ�ô«
Âu� ≤∞[≥ Ë , ±[≤ , µ[π , µ[¥ w�«u??�� WKKE*« —U??I�_« w� U?N?M� …œd?�*« —U??I�_« w�



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�µ±

 Æ W�uMF� sJ� r� 5��uL:« 5�  U�ö��ô« sJ� , w�«u��« vK�

q‡‡‡‡‡‡LF « ‚d‡‡‡‡‡‡ÞË œ«u‡‡‡‡‡‡*«

W?�«—“Ë W?�O?��«Ë œU?~—_« W?OKJ� W?F�U�?�« WO?�«—e�« Àu?�?��« WD�0 W?�«—b�« Ác� X9
±±∞ , ÂuL?'« WIDM0 ÂUA�« Èb� w� …œu?�u*« , e�eF�«b�� pK?*« WF�U�� W?�U'« o�UM*«

: w�U��U� X�U� WIDMLK� W�u'« q�«uF�« …b� WM�b� ‚d� d��uKO�
…—«d??(« W??�—œ X�U??�,  ÂÚ ¥≥[µ∞ Ë ÂÚ ≥∂[≤≤  5� vLEF�« …—«d??(« W??�—œ X�U??�
%≥∞[∞¥ 5� vLE?F�« W?O?�??�M�« W�u�d�« X?�U?�ÆÂÚ ≤π[∑∂ Ë ÂÚ ≤∞[∂∂ 5� Èd?G??B�«

Æ %±∂[∏∂Ë %±≥[∂∂ 5� ÈdGB�« WO��M�« W�u�d�« X�U�Æ %¥±[¥∂Ë
VOK(« —U?I�« s� …d?I� ©≥∞® ‰U?L?F?�?�« - : W�d?�?��« w� WK?L?F?�?�*«  U�«u?O?(« −±
¥∏∞−¥≥∞® 5� U??N�«“Ë√ Õ«Ëd?�?� w��«Ë ÷«d??�_« s� W?O�U??)«  …œüu�« b??F� ÊU�e�d??H�«
, R?�UJ��«Ë , s�—U?L?�√ vK� Î¡UM� 5N�U?A?�?� 5L?�� v?�≈ —UI�_« rO?�?I� - Æ©Â«d?�uKO?�
r�u� w?� X�U� 5��u?L:« ö?� w�  U�«uO?(« lOL?�® o�U��« ÃU�?�ù«Ë ,r�'« Ê“ËË
W?�uL?:« q�9 w�Ë b�d�?��« v�≈ X{dF?� v�Ë_« W�u?L:« Æ ©l�«d�« Ë√ Y�U?��« VOK(«

 W�—UI*« W�uL:« q�L�� W�œU� ·Ëd� v�≈ WO�U��« W�uL:« X{dF� ULMO� , WK�UF*«
ÎUO�u� ¡«c?G�« s� 5���Ë vDF� X�U� W�d�?��«  U�«uO� : W�—e*«  U�«u?O� W�cG� −≤
jOK� s� W� ÒuJ�Ë W?OLJ�« w� 5��ËU?��� ©d?NE�« bF� ≥ : ≥∞ Ë ÎU�U?�~ ∑ : ≥∞ W?�U��«®
wDG�  UOLJ� ÂbI?Ô� X�U� WO�uO�« WOz«cG�«  UMMI*« ÆrO?�d��« f�—œË , e�d*« nKF�« s�
X�U� »dA�« ÁUO� (NRC, 1981) W�ËdF*« WOz«cG�«  «—dI*« V��  U�«uO(«  U�UO��«

Æ —«dL��U� …d�u��
, % ∑∞ W?�??�M� WKKE� W??�u?�?H??� …d?OE� w� —U??I�_« l{Ë - :  U�«u??O?(« ¡«u�≈ −≥
l{Ë - Æ÷—_« `D� s� d�� ≥[∂ w�«u� t�UH�—« ”u?����ô« s� ŸuMB� nI��«Ë
, ÀËd�«Ë , ‰u��«Ë , —UI�_« ‘— w� U?N�ULF��« - w��« ÁU?OLK� …dL��?� W�«“≈Ë bO� ÂUE�
s�U?�_« n~— - Æ n�d?B��« ÂUE� Í—U?�?� œ«b�?�« lM*Ë WH?OE� …œd?�*« W?�U�*« qF?'
÷—_« d�u?�� - U?L?� Æ ÁU?O*« n�d?B� W?OKL?� qN?� U2 W�d?�?��« ÊUJ� nK� …d?OE(«Ë

Æ UN� W�u{u*« …œd�*« W�U�*« ‚UD� s� —UI�_« Ãd�� ô v�� …œd�*«
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p�– wK� , WO�U� ≥∞ …b* —UI�_« ‘d�  U�U�d�« `�� r�� :W�uN��«Ë b�d���« WI�d� −¥
≥∞ q� …d� W�d?�I�« W�uN��«Ë —U?I�_« b�d�� WOKL?� —dJÔ� Æ WIO?�œ ¥[µ …b* ÕË«d*U� W�uN�
t?O� gO?F� Íc�« u?'« 5�% Âu?O�« ‰ö?� b�d?���«  «d?�?� —«dJ� s� ·bN�« ÊU?�Æ W?IO?�œ
WIDM*« W?�U�� µ[Â≥π s� q�√ rO?I��*« …—«d?� W�—œ qF'Ë W?�«— d��√ tKF?�Ë —UI�_«
ÂUE� b?O?O?A� -Ë …d?I� qJ� l�d?� d?�?� ≤ l�«u� l�d?� d?�?�±¥[¥ × µ[¥ ÍËU?�� …œd?�*«
VO�U�√ ◊uD� s� W� ÒuJ� b�d?���« WJ�� Æ VK;« —«u?�� lI� WKKE� …dOE� q�«œ b�d?���«
U?NM� q?� ‘U?�— ±µ œb?� j� q� w�Ë WK?KE*« W?IDM*« ‰u� v?K� nI‡‡��« s� W??IKF?�
j‡G?{ ≤ wzU??� jG?{ bM� W?�U?��« w� ¡U*« s?� VFJ� d?�?� ∞[∂≤ wDF� Ê√ lO?‡D�?��
¡U*« q�1 wzU*« o�b?��« «c�® W�U�?�« w� VFJ� d�� ±π q?B� W�uKD*« ¡U*« WO?L� Æ Íu‡�
 U�U?I?M�« U?N?O?� q?L?F� w��«  U??�Ë_« s� W?I?O?�œ ¥[µ q?� b?F� W?O�U� ≥∞ …b?* »uKD*«

Æ ©ÕË«d*« UNO� qDF��Ë
b�d�?��« WJ�� v�≈ U?N�u�œ q�?� Vz«uA�« s� UN?�O?IM�� w�UB� ‰ö?� s� ¡U*« d�d9 -
nI??��« vK� s?� ‘d�« VO�U�√ ◊uD?� oOKF� - Æ  U�U??IMK?� œ«b?��« Àb??�� ô v�??�
YO�� ◊uD)« vK�  U�UIM�« X�� Ô� r� , d�?� ≥ ÷—_« `D� s� UN�UH�—« ÊuJ� YO��
—UI�_« œu�Ë WIDM� wDG� YO�� XF{ÔË  U�U?IM�« Æ d�� ≤ ÷—_« s� t�UI� q� bF��
XO?�?�� o�d� s� WKK?E*« W?�U�?LK?� W�d?�?I�« W�u?N?��« X�U?�Æ W�“«u?�?�Ë WL?E�M� W?I�dD�
ÂU?�?�√ `D�_ ¡«uN�« ‰u?~Ë ÊU?L?C� Íœu?LF�« j)« s?� W�—œ ≤∞ W�Ë«e� 5?��Ëd?�
b�d�?��« ◊uD�  U�UN� ÂU?�√ d�� ≥ W?�U�� vK� ÊU?��Ëd*« U�?�� Ô— Æ t?��d� vB?�Q� —UI�_«
 U�U??IM�« Ã—U??� v�≈ ¡U*« a{Ë ÊU??�??�Ëd*« Æ ÷—_« `D� s� d??�??� ≥   ŸU?H?�—« vK�
Æ W�d�I�« W�uN��«  «d?��Ë —UI�_« ÂU��√ qK�  «d�� w� rJ���« r�?� YO�� ÎUO�«– ÊöLF�
, W?O�U� ≥∞ …b*  U�U?IM�« qL?F� YO?� , WI?O?�œ ≥∞ q� …d?� ÊU�?�?H� ÕË«d*«Ë  U�U?IM�«
U?N�√ vK� XL?LÔ~ ÕË«d*« qL?F� …—d?I*« …b*« Ác� Æ WI?O?�œ ¥[µ …b* ÕË«d*« qL?� UN?OK�
ÂUEM� …d(« WIDM*« q�«œ —U?I�_«  dC�Ô√ Æ —UI�_« bK� t� qK�*« ¡U*« WO��U?� d���� wHJ�
‰u� ÎUO�u� d?NE�« bF� WF�«d�« v�?�Ë ÎU�U�~ …d�U?F�« W�U��« s� qLF� q� Íc?�« b�d���«

ÆW�«—b�« …d��
W‡�—œ XKL� UN?�U‡O� - w��« WO�u�uO�?H�«  UHB�« : WO�u�uO�?H�«  U�UOI�« −µ
, Respiration Rate (RR) fHM��« ‰b?F?�Ë Rectal Temperature (RT) rO?I?��*« …—«d?�



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�µ≥

White skin temperature iO�_« bK'« …—«d� W�—œ , Pulse Rate (PR) i�M�« ‰bF�Ë
 U?�U?O?� X�U?� Black skin temperature (BST) œu?�_« bK'« …—«d?� W?�—œË (WST)

ÆÎU�U�~ …d�UF�« W�U��« W�d���« …d�� WKO� ÂuO�« w� …d� c�R� WO�u�uO�H�«  UHB�«
- w�� d�?�u�d� o�d� s� rO?I�?�*« …—«d� X�?O� : (RT¡C) rOI?��*« …—«d?� W�—œ
s� Î«b� ÎU��d� ÊuJ� Ê√ w�ËÔ— d��u�d��« ‰U?�œ≈ ¡UM�√ Æ 5�IO�œ …b* rOI��*« q�«œ t�U�œ≈

ÆrOI��*« —«b�
 U�d( WOMOF�« …b�UA*« o�d� s� fHM��« ‰bF� »U�� - : (RR) fHM��« ‰bF� −
W?�d?� Æ  U�d?(« Ác� w� ‰u?I?F?�  U?�� v�≈ ‰u?~u�« bF?� Òô≈ ÒbF�« √b?�� r�Ë …d?~U?)«
‰UL?F��U� …b?�«Ë …—Ëœ UN�√ vK�  d��?�«  ©Ã—U)« WO?�U�Ë q�«b�« WO�U�® WK�U?� …b�«Ë
 ôbF� c�√ p�– w� U0 , —U���ô« w� WMJL*«  U�U?O��ô« q� c�√ - Æ XO�u��« W�U�

Æ fHM��« ‰ÒbF� ]b� ¡UM�√  U�«uO(«  ÃU�“≈ VM��� r�'« …—«d� ”UO� q�� fHM��«
ÊU�d?A�«  U?C??�� Òb?� o�d� s� i�M?�« ‰b?F?� »U?�?� - : (PR) i�M�« ‰b?F?� −
œb?� »d?{ - U�b?F� Æ X�U� l{Ë vK� ‰u?B?(« - Ê√ v�≈ W?O�U� ≥∞ …b* wB?F?B?F�«

 Æ …b�«u�« WIO�b�« w�  UC�M�« œb� vK� ‰uB�K� 5M�« w�  UC�M�«
bK'« …—«d??�  U??�—œ X�?O??� : (WST & BST) œu??�_«Ë iO�_« bK'« …—«d??� −
‰U??�œ≈ o�d� s?� wL??�— w�� d??�??�u??�d� WD?�«u� —U??I�_« w� œu??�_« bK?'«Ë iO�_«
q� w� ©Ê«u?O(« d?N�® W?��U� WID?M� w� dF?A�« `D� ÁU?&« fJ�Ë ‰ö� s� d?�?�u�d?��«

Æ WO�UF�ù« …—«d�K� W�O�� bK'« …—«d� w�  U�ö��ô« ÍœUH��  U�«uO(«
s� ÂU�√ ∑ —Ëd??� b??F� ÊU�e�d??H�« —U??I�_ wK�UM?��« “U?N??'« h�??� - : q�UM��« − ∂
h�H�« W?OKL�  dL?��«Ë (rectal examination) wLO?I��*« h�?H�« o�d� s� …œôu�«
pK� XKL?�Ë , wK�UM�?�« “UN?'«  U?�U?O?� c�√ -Ë ÆqL?(« s� b?�Q?��« v�?� ÎU?O�u?�?�√
 U�UO� p�c�Ë w{u(« n�u?���« q�«œ l{u�«Ë fLK*«Ë r�d�« oM� dD�  U�UOI�«
W?O?CO?�*«  U?�?O�d?��« dD�Ë , ŸU?H�—ô«Ë ÷d?F�«Ë ‰uD�« XKL?� œU?F�√ W�ö� w� iO?�*«

Æ ¡«dH~ ÂU��√ Ë√ WOCO��  öB�u� X�U� ¡«u� iO�*« `D� vK� …œu�u*«
Î«¡U�?�Ë ÎU�U�~ Âu?O�« w� 5�d� d�?��� d�c� rO?LA��« o�d� s� —U?I�_« WE�ö� -Ë
Æj�UC�« WMOF�«Ë b�d��K� W{dF*« 5��uL:« ö� w� …œôu�« bF� ŸUOA�« ·UA��ô p�–Ë
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…œôu�« s� ÎU?�u� ¥µ —Ëd� b?F� wI?OI?(« ŸUO?A�« U?NOK� d?NE� w��«  U�«u?O(« `O?IK� -Ë
 Æ q�_« vK�

i�u?��K?� W�“ö�«  «d?�?H�«Ë …œôu�« bF?� ‰Ë_« ŸUO?AK� W?�“ö�«  «d�?H�« d�b?I� -Ë
b?F� WO?FO?�D�« t��U?( r�d�« oM�Ë r�d�« Ÿu?�d� W�“ö�«  «d?�H�«Ë , …œôu�« b?F� ‰Ë_«
…d?�H�« ‰u�Ë VB?<« `OI?K��«Ë ŸUO?A�«  «d�?�Ë i�u?���«  «d?�� ‰u� «c?�Ë , …œôu�«
 «d?� œb?� d�b?I� - p�c?�Ë , ©`O?IK��« …d?�?�® …œôu�« b?F� V?B?<« `O?IK�K� W?�“ö�«

Æ5��uL:« ö� w� qL�K� W�“ö�« `OIK��«
wD)« Ã–uLM�« Â«b���U�  U�U?O��« qJ� wzUB�ù« qOK���« - : wzUB�ù« qOK���«
qO?K% Â«b??�???�??�« - ÎU???C�√Ë ÆGeneral linear model procedure (SAS 1987) ÂU???F�«

Æ  «dOG�*« 5� ◊U��—ô«

W‡‡‡‡‡‡A U‡‡‡M*«Ë Z‡‡‡zU²M «

 : WO�u�uO�H�«  U�U���ô«  −±
: (RR/min) fHM��« ‰ÒbF�

»u�‡B*« ‘d�U� b�d��K� X{dF� w��«  U�«uO(« W?�uL�� w� fHM��« ‰bF� dNE�     
‰bF* w�UL�ù« j�u�?*« Æ©±® ‰Ëb� w� W�—UI*«  U�«uO(« W�uL��Ë W�d?�I�« W�uN��U�
Æ©WIO�œØW?O�HM� …d� ∞[≤∏ – ∂≤[∏∏ Ë ∞[≥∂ – µ∏[≥∏® ÊU� 5��uL:« w� fHM��«
v�≈ «c� l�d�Ë ©∞[∞± s� q�√ QD� ‰UL?��«® ÎU�uMF� 5�?�uL:« 5� ·ö�?�ô« ÊU�Ë
v��« Àu?�?��« ZzU�� l� o?H�� Y�?��« «c� v� U?N?OK� UMKB?� v��« ZzU?�M�« Æ b�d�?��« d?O�Q�
Berman, et al. (1985); Gallab, et al. (1989); Halan, et al. (1963); : s� q� U�œ—Ë«

Æ Ammar (1995) ; Omar, et al. (1996) and EL-Shamrani (2002)

W�—œ ŸU?H�—ô W�O?�� W�—UI*« W�u?L:«  U�«uO?� w� fHM��« ‰bF?� w� …œU�e�« X�U�
e?�«d?� W?~U?�Ë f�ö�u?�?O?N�« d?O?�� …œU�e�« Ác�Ë  U�«u?O?(« U?N� X{d?F� w��« …—«d?(«

 Æ fHM��« ‰bF� w� …œU�“ UNM� Z�� w��«Ë fHM��« e�«d� tO�M�� Í—«d(« rOEM��«
…—«d??�Ë VKI�«  U�d??{ ‰b?F??�Ë fHM�?�« ‰b?F??� 5� W?�ö??F�« ©≤® ‰Ëb??� `{u�
s� d?N?E�Ë 5�?�u??L?:« s� q� w� œu??�_«Ë iO�_« bK'« …—«d?� W??�—œË rO?I??�?�*«



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�µµ

ÊU�e�dH�« W?O�U� w� WO?�u�uO�H�«  U?HB�« iF�� w�U?OI�« QD)«Ë w�UL�ù« j�u?�*« Æ©±® ‰Ëb�
Æ W�d���« …d�� ‰ö�  W�—UI*« W�uL:«Ë b�d��K� W{dF*«

 U‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡HB�« W‡‡�—UI*« W‡‡�uL:«W‡‡{dF*« W‡‡�uL:«
©ÂÚ  ® rOI��*« …—«d� W�—œ∞[∞∑ – ≥∏[π≤**∞[∞π – ≥∑[≥∂

©WIO�œ Ø WO�HM�® fHM��« ‰bF�∞[≤∏ – ∂≤[∏∏**∞[≥∂ – µ∏[≥∏
©WIO�œ Ø WC��® VKI�«  U�d{ ‰bF�∞[≤¥ – ∂∏[≤∂**∞[≤∏ – ∂±[≥≥

 ©ÂÚ  ® iO�_« bK'« …—«d� W�—œ∞[±µ – ≤π[∂∞**∞[≤∏ – ≤∑[≥¥
 ©ÂÚ  ® œu�_« bK'« …—«d� W�—œ∞[±¥ – ≥±[¥∞**∞[±∂ – ≤∏[∏≥

© %∞[∞± s� q�√ QD� ‰UL��«® W�uMF� ‚ËdH�« wMF� **     

j�u�?� ÊS� W�d?�I�« W�uN?��U� »u�?B*« ¡U*U� ‘d�U� b�d�?�K� ÷dF�?�« bM� t�√  ‰Ëb'«
…—«d?� W�—œ s� %µ[∂π q�1 «c�Ë  ÂÚ ≥[≥π j�u?�0 iH?�M� rO?I�?�*« …—«d� W?�—œ
…d?� ∏[±π j�u�0 fHM��« ‰b?F� ÷U?H��« «c?� l���Ë ÆW�—U?I*« W�u?L:« w� rO?I�?�*«

Æ W�—UI*« W�uL:« w� fHM��« ‰bF� s� %±±[µ¥ q�1 «c�Ë , WIO�b�«ØWO�HM�
 U�«uO?(« W�U��?�« s� nAJK� ”UOI?L� fHM��« ‰bF?� 5��U��« s� d?O�� qLF?��«
u� fHM�?�« ‰b?F?� Ê√ Mullick and Kehar (1959 a,b,c) `{Ë√ YO?� W�u??'« …—«d?�K�
Ê√ Shafie (1958) d�–Ë Æ Í—«d?(« œU‡N�û� WO?�U�� W?O�u�u?O�H�«  U�U?���ô« d?��√
W�u� …—«d?� W�—œ bM� rOI?��*« …—«d� W�—œ ŸU?H�—« q�� ŸUH�—ô« w� √b� fHM��« ‰b?F�
bM� rOI?��*« …—«d� W�—œ s� W?O�U�?� d��√ d�?�F� fHM��« ‰bF?� ÊS� p�c� Æ WC?H�M�

 Æ ¡«uN�« …—«d( ÷dF��«
: (PR/min) ©WIO�œØWC��® VKI�«  U�d{ ‰bF�

‘d�U� b�d??�??�K� X{d??F� w��«  U�«u??O?(« W??�u?L??�??� w� VKI�«  U�d??{ ‰b?F??�
ÊU?� ©±® ‰Ëb� w� d?NE� W�—U?I*«  U�«u?O?(« W�u?L?��Ë W�d?�?I�« W�u?N��U?� »u�?B*«
WIO�œØWC��∞[≤¥ – ∂∏[≤∂ ,∞[≤∏–∂±[≥≥  u� 5��uL�?LK� w�U‡L�ù« j�u�*«
W�u?N?��U� »u?�B*« b?�d�?�K� W?{d?F*«  U�«u?O?(« W�u?L?�?� 5� ·ö?��ô« ÊU?� b?�Ë ,
«c�Ë © ∞[∞± s� q�√ QD� ‰U?L?�?�«® ÎU?�uMF?�  W�—U?I*«  U�«u?O?� W?�u?L?�?�Ë W�d?�?I�«
oH�� ZzU?�M�« Ác� Æ W�d���« v� X�b?���« v��« b�d�?��« WOKL� dO�Q� v�≈ l?�«— ·ö��ô«
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W�uN��U� Ÿu?��*« b�d��K� W{dF*«  U�«u?O(«Ë W�—UI*«  U�«uO(« w� WO?��M�« W�u�d�«Ë W�u'« …—«d(« W�—œË WO?�u�uO�H�«  UHB�«  U?D�u��
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ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�µ∑

Ammar (1995); Omar, et al. : rNM� s‡O��U��« s� b�b� U?NOK� q‡B� w��« ZzU�M�« l�
»u?�?B*« ¡U*U� ‘d�U� b?�d?�?��« d?O�Q� Ê√ «Ëd?�– s�c�«Ë (1996); El- Shamrani (2002)

‰b?F?� hI?� vK� © ∞[∞± s� q�√ QD� ‰U?L??�?�«® ÍuMF?� d?O�Q?� t� W�d?�?I�« W�u??N?��U�
…—«d� W?�—œË VKI�«  U�d?{ ‰bF?� 5� W�ö?F�« ©≥® ‰Ëb� `{u�Ë Æ VKI�«  U?�d{
W�—UI*« W?�uL?:« , 5��u?L:« ö� w� œu?�_«Ë iO�_« bK'« …—«d� W?�—œË rOI?��*«
W�uN��U� Ÿu��*« ¡U*U� ‘d�U� b�d��K� i�dF��« Ê√  b?�Ë YO� b�d��K� W{dF*« W�uL:«Ë
%¥ q�1 u�Ë ÂÚ ±[µ∂ —«bI0 r?OI�?�*« …—«d� W�—œ j�u?�� w� hI� t�?�UB� W�d?�I�«
 U�d{ ‰b?F� w� ÷U?H��« «c� l�?��Ë W�—UI*«  U�«uO?(« w� rOI?��*« …—«d?� W�—œ s�
 U�d?{ ‰bF?� s� %±∞[±µ t�?LO?� U� q�1 «c?�Ë WI?O�œØ W?C�� ∂[π≥ j�u?�0 VKI�«

 Æ VKI�«
: (RT ¡C) rOI��*« …—«d� W�—œ −±−¥

b�d?�?�K� UN?C�d?F� - w��«  U�«u?O?(« W�u?L?�?� w� rOI?�?�*« …—«d?� W�—œ j?�u�?�
w� d?NE?�  W�—U?I*«  U�«u?O??(« W?�u?L?�?�Ë W?�d?�?I�« W�u?N??��U� »u?�?B?*« ¡U*U� ‘d�U�

Æ©±®þ‰Ëb�
b�d�?�K� W{dF*« —UI�_« W?�uL�� w?� rOI��*« …—«d?� W�—b� w�UL�ù« j�u?�*« ÊU�
W�—U?I*« —U?I?�√ W?�u?L?�?� j�u?�?� s� q�√ W�d??�?I�« W�u?N?��U� »u?�?B?*«Ë ¡U*U� ‘d�U�
5��u?L:« 5� ·ö�?�ô« ÊU�Ë Æ©W�u�?� W�—œ ∞[∞∑ – ≥∏[π≤ ,∞[∞π – ≥∑[≥∂®
ÎU�U� ÎU?�UH�« oH�� U?NOK� UMKB% w��« ZzU?�M�« Ác�Ë , ©∞[∞± s� q�√ QD� ‰UL�?�«® ÎU�uMF�
Berman, et al. (1985); Ammar (1995); 5��U?��« s� q� UNOK� qB?� w��« ZzU�M�« l�

Æ Omar, et al. (1996); El-Shamrani (2002)

iO�_« bK'« …—«d?� W�—œË rOI?��*« …—«d� W?�—œ 5� W�ö?F�« ©≤® ‰Ëb� `{u�Ë
W?�O?�� W�u?'« …—«d(« W?�—œ ÷U?H��« Ê√ b?�Ë p�«c?�ËÆ5��u?L?:« ö� w� œu?�_«Ë
W�d���« Ác� w� ·u~u*« ÂUEM�U� W�d�I�« W�uN��U� Ÿu?��*« ¡U*U� ‘d�U� b�d���« ‰ULF��ô
– ≥∏[π≤ q�UI� ÂÚ ∞[∞π – ≥∑[≥∂® ÂÚ ±[µ∂ rOI?��*« …—«d� W?�—œ iH� v�≈ ÍœR�
q�1 ÷U?H�?�ô« «c�Ë ,w�«u��« vK� W?�—UI*« W?�u?L:«Ë …œd?�*« W?�uL?:« w� ©ÂÚ ∞[∞∑
…—«d� W?�—œ ÷UH?��« «c� l��?�Ë , W�—UI*« W?�uL:« w?� rOI?��*« …—«d� W?�—œ s� %¥
5��u?L:« w� ©∞[≤∏ – ≤∑[≥¥ q�UI� ∞[±µ – ≤π[∂∞® ÂÚ ≤[≤∂ —«bI0 iO�_« bK'«
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Æ W�d���« …d�� ‰ö� WO��M�« W�u�d�«Ë …—«d(« W�—œ j�u��Ë WO�u�uO�H�«  UHB�« i
F� 5� ◊U��—ô«  ö�UF�

Æ©≥® ‰Ëb�

©ÂÚ ® rOI��*« …—«d� W�—œ
©WIO�œØWO�HM� …d�® fHM��« ‰bF�

VKI�«  U�d{ ‰bF�
©ÂÚ ® i

O�_« bK'« …—«d� W�—œ
©ÂÚ ® œu�_« bK'« …—«d� W�—œ
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b�d���« …dOE�

W�u�— W�—œ
b�d���« …dOE�
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W‡‡‡‡‡‡‡‡‡‡HB�«
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∞[≤±
∞[±∏
∞[∞≤
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∞[∞µ

∞[±≤
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∞[≤±
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∞[µ∏
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©∞[∞µ  QD� ‰UL��« ® W�uMF� dO�  ◊U��—ô«  ö�UF� lOL�



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�µπ

w� i?O�_« bK'« …—«d???� W???�—œ s?� %∑[∂≥ q�1 ÷U???H???�?�ô« «c�Ë w�«u???��« v?K�
Âµ≤[µ∑ —«b??I0 œu?�_« b?K'« …—«d?� W??�—œ ÷U??H?��« ÎU??C�√Ë ÆW�—U??I*« W??�u?L??:«
q�1 «c�Ë , w�«u?��« vK� 5��u?L:« w� ©∞[±∂ – ≤∏[∏≥ q�U?I� ∞[±¥ – ≥±[¥∞®
Ác�Ë Æ W�—U?I*« W�u?L:« w� œu?�_« bK'« …—«d� W?�—œ s� %∏[±∏ Á—«bI?� ÷UH?��«
Ghallab, et al. (1989); Yousef, (1990); : rNM� 5�??�U?��« s� d?O??�?� l� oH?�� Z?zU?�M�«
Æ Turner, et al. (1992); Shafee (1994); Omar, et al. (1996); El- Shamrani (2002)

s� q�√ Ê«u?O(U� WDO?;« …—«d?(« W�—œ ÊuJ� U?�bM� t�√ vK� 5�?�U?��« rEF� oH?��Ë
, d?��?��« d?O� Èd?�√ ‚dD� Ê«u?O(« r?�� s� X�?A?�� …—«d(« ÊS?� r�?'« …—«d� W?�—œ
w� qL?F�U� d?�?�?�?�« o�d� s� b�d?�?��« ÂUE� √b?��  WD?O?;« …—«d?(« W?�—œ lH�d� U?�bM�Ë
…b?G�« ◊UA� rJ�?��Ë wF?O�D�« Èu?�?�*« w� r�'« …—«d?� W�—œ vK?� ÿUH?�K� W�ËU�?�
w� c�Q� Ê√ Í—Ëd?C�« s�Ë  Æ »UB?�_« o�d� s� ‚dF�« rOEM� W?OJO�UJO� w� W?O�—b�«
…b?��√ nzU�Ë b?�√ b?F� Í—«d(« ÃU?��ù« Ê√ U*U� ¡U?L?B�« œbG�« ◊U?A�Ë —Ëœ —U?��?�ô«
W�œU?F�« r�'« …—«d?� W�—œ Ê√ Ëb?��Ë (Ducks, 1955) U�ö?)« q�«œ WO?C�_«  UOKL?F�«
s� Í—«d?(« œUN?�û� W�?��*«  U�u?�d?N�« s� WHK�?��  U�u?�d� 5� Ê“«u� vK� b?L�?F�
, ‰UM�—œ_« …b� s� …“d?H*« W�dA�u?�uK'«  U�u�dN�«Ë WO?�—b�« œbG�«  U�u�d� U?NML{

 Æ WO�U�M�« …bGK� w�U�_« hH�« s� …“dH*«Ë WN�u*«  U�u�dN�« «c�Ë
: (BST) œu�_« bK'« …—«d� W�—œË (WST) iO�_« bK'« …—«d‡� W‡�—œ

W�—œË (WST) iO�_« bK'« …—«d� W?�—œ s� q� Ê√ b�Ë W?�«—b�« Ác� ZzU�� s�Ë
¡U*U� ‘d�U� b�d?��K� X{d?F� w��«  U�«u?O(« W�u?L�?� w� (BST) œu�_« b?K'« …—«d�
w� pK� s� ©%∞[∞±s� q�√ QD� ‰U?L��«® ÎU?�uMF� q�√ X�U� W�d?�I�« W�u?N��U� Ÿu?��*«
5��uL:« ö� w� vK�√ œu�_« bK'« …—«d� W�—œ X�U�Ë  W�—UI*«  U�«uO(« W�uL��

Æ©± ‰Ëb�® iO�_« bK'« …—«d� W�—œ s�
s� b�d�?��« Ê√ v�≈ «uK~u� YO� Ghallab, et al. (1989) UNOK� qB?� ZzU�M�« f‡H�
s� vK�√ œu�_« bK'« …—«d� W�—œ X�U� W�d�?I�« W�uN��U� »u�B*« ¡U*U� ‘d�« o�d�
WF�_ œu?�_« bK'« ’UB��« v�≈ p�– V�� l�d?� U0—Ë , iO�_« bK'« …—«d� W�—œ
bK'« …—«d� W�—œ Ê√ v�≈ ÍœR� U2 iO�_« bK'« vK� fL?A�« WF�√ ”UJF�«Ë fLA�«
Ghallab, et al., 1989; Omar, et al., 1996 and El-® ÎU???O????�???�� v?K�√ ÊuJ?� œu???�_«

Æ Shamrani, 2002)



ÊËd�¬Ë ÍœUI� tOD� dOL� ∂∞

: WO�u�uO�H�«  U�U���ö�  «dOG�*« 5�  U�U��—ô«
l� ©∞[∑∞® ◊U��—« W‡?�ö� UN� vLEF�« W�u?'« …—«d(« W?�—œ ÊS� Èd�√ W?O�U� s�Ë
W�u'« …—«d(« W�—œ ÊS� p�c�Ë ©∞[∂π® fHM��« ‰bF�Ë VKI�«  U�d{ ‰bF� s� q�
Á—«b‡I??� fH‡?M��« ‰b‡F??�Ë VKI?�«  U�d?{ ‰b??F??� s� q� l?� ◊U?��—« U??N� Èd??G??B�«
…—«d‡(« W?‡�—œ 5� ◊U??��—ô«  ö??�U??F??� X�U??�Ë Æw�«u??�?�« vK� ©∞[∑≥® , ©∞[∑≥®
X�U?� p�c??�Ë Æ W�uMF?� d?O?� ©∞[∂≥ ® œu??�_« bK'« …—«d?� W?�—œË vLE?F�« W�u‡'«
X�U?� Èd?�√ W?O?�U� s�Ë Æ©∞[∂≥® r‡O?I?�?�*« …—«d‡� W‡�—œ l� W�uMF?� d?O?� W?�ö?F�«
Æ©∞[±∑® vLEF�« WO�?�M�« W�u�d�« W�—œË fHM��« ‰bF� 5� W�uMF� ◊U?��—ô«  ö�UF�
«c�Ë fHM��« ‰bF?� l� ◊U��—« UN� vLEF�« WO?��M�« W�u�d�« W�—œ ÊS� Èd?�√ WO�U� s�Ë
b�e� fHM�?�« ‰bF?� ÊS?� vLEF?�« WO?�?�M�« W?�u�d�« W?�—œ  œ«“ UL?K� t�√ wMF� ◊U?��—ô«
b�e� w�U?��U�Ë 5���Ë_« »U?�� vK� ¡U*« —U?��� ö?L�� ÊuJ� fHM�?�« ¡«u� Ê√ YO�

Æ©≥® ‰Ëb� 5���Ë_« w� hIM�« i�uF�� fHM��« ‰bF�
: WOK�UM��«  UHB�«

…œôu�« bF� WOFO�D�« t��U?� v�≈ r�d�« oM� Ÿu�d� W�“ö�« …d�H�« Ê√ ZzU�M�« X�{Ë√
q�U?I?� ±[∑¥ – ≥±[∂∂® : w� WD�U?C�« W?�u?L?:«Ë b�d?�?�K� W?{d?F*« W?�u?L?:« w�
…œôu�« b?F� WO?F?O�D?�« t��U?� v�≈ r�d�« Ÿu?�d� W�“ö?�« …d�?H�« , ©Âu� ±[∑¥ –¥∞[∞∂
i�u??�?�K� W??�“ö�« …d?�??H�«Ë  , ©Âu�±[∏≤ –¥≥[∏∞ q�U??I?� ±[∏≤ – ≥∑[¥∞® : w�
…d??�???H�«Ë , ©Âu� ≥[∑≥ – ∂∞[¥∂ q�U??I??� ≥[∑∏ – ¥∞[∂∂® w� …œôu�« b???F� ‰Ë_«
, ©Âu� ∂[∑∂ – ≤µ[∂∂ q�U?I� ¥[∑∏ – ≤∂[∂∂® …œôu�« b?F� ‰Ë_« ŸU�?AK� W?�“ö�«
vK?� ©Âu� ≤[∑∞ – ≤¥[≤∑ q�U???I???� ≤[≥π – ≤∂[¥≤® w� i?�u???�??�?�« …—Ëœ ‰u�Ë

 Æ©¥ ‰Ëb�® VO�d��«
W�“ö�« …d?�H�«Ë WOF?O�D�« t��U� v�≈ r�d?�« oM� Ÿu�d� W�“ö�« …d�?H�« Ê√ `C�« bI�Ë
W?{d?F*«  U�«u?O?(« W?�u?L?�?� w� `O?IK��« …d?�?� ‰u�Ë , …œôu�« b?F� ‰Ë_« i�u?�?�K�
W�u?L�?� w� WK�UI*« …d?�H�« pK� w� U?NM� dB?�√ W�d�?I�« W�uN?��U� Ÿu�?�*« ‘d�U� b�d�?�K�
Æ©∞[∞± s� q�√ QD� ‰UL?��«® U�uMF� 5��u?L:« 5� ‚dH�« ÊU�Ë WD�U?C�«  U�«uO(«
 «d?�?H�« hI� v�≈ Èœ√ W�d?�?I�« W�u?N?��U� Ÿu?�?�*« ¡U*U� ‘d�U� b�d?�?��« Ê√ d?�¬ vMF0 Ë√
qB� w��« ZzU�M�« l� oH�� WO�U(« ZzU�M�« Æ WD�U?C�«  U�«uO(« w� UN�öO�� s� …—u�c*«
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Gangwar, et al. (1965); Marion, et al. (1968); Kiracofe (1980); : s� q?� U??N???OK�
Æ Fuquay (1981) and Lewis, et al. (1984)

U�bM� W?OF?O�D�« t?��U� v�≈ r�d�« oM�Ë r�d�« Ÿu?�— ÂUL?�� W��?M�U� WO�U(« Z?zU�M�«Ë
l{u�«Ë wF??O?�?D�« fLK*« p�c??�Ë —UD�_« w� 5�ËU??�?�??� r�d�« wIM� s?� q� ÊuJ�
„UM� Ê√  dN?�√ WD�UC�« WMO?F�«Ë b�d��K� W?{dF*« 5�?�uL?:« ö� w� r�dK� wF?O�D�«

: s� q� Ád�– U� l� oH�� ZzU�M�« Ác�ËÆ 5��uL:« 5� U�uMF� U�ö��«
Æ Kiracofe (1980);  Lewis, et al. (1984); Omar, et al. (1996)

‰Ë_« ŸU�AK� W�“ö�« …d�H�«Ë i�u���« …—Ëœ ‰u� Ê√ ©¥® ‰Ëb�  U�UO� s� k�ö�Ë
œb??� v�≈ «c� l�d�Ë Æ W??{d??F*«  U�«u??O??(« w� U?N?M� ‰u�√ WD�U??C�«  U�«u??O??(« w�
W�ö� ÊU?� W?{d?F*«  U?�«u?O?(« W?�u?L?�?� w� w�U� i�u?�� U?N?� Àb?� w��«  U�«u?O?(«
X�U?�Ë Æ ‰Ë_« `O?IK��« s� q?L?� UN?� Àb?�  U�«u?O?(« rEF?� U?LMO� , jI?�  U�«u?O?�
j�u�?� vK� fJF�« U2 …d?�H�« pK� U?NO� X�U?� w�U� i�u�� U?N� Àb� w��«  U�«u?O(«
`C�«  U�«u?O(« pK� ÊËb� i?�u�?��« …—Ëœ ‰u� UM��?� U?�bM�Ë , i�u�?��« …—Ëœ ‰u�
W�“ö�« …d�?H�« vK� dO�H��« «c� fH� o�DM�Ë Æ b�d?��K� W{dF*«  U�«uO(« w� d?B�√ UN�√
5��u?L:« 5� ·ö�?�ô« sJ�Ë  U�«uO(« iF� w� …d?�H�« X�U� YO� ‰Ë_« ŸU?�AK�

Æ W�uMF*« W�—œ v�≈ qB� r� 5�HB�« ö� w�

W?�u?L�?� W?O?�U� w� W?OK�UM��«  U?H?B�« iF?�� w�U?O?I�« QD)«Ë w�U?L�ù« j�u?�*« Æ©¥® ‰Ëb?�
Æ W�d���« …d�� ‰ö� W�—UI*« W�uL:«Ë b�d��K� W{dF*« ÊU�e�dH�«

W‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡HB�«W�—UI*« W�uL:«b�d��K� W{dF*« W�uL:«
t��U( r�d�« oM� Ÿu�d� W�“ö�« …d�H�«Âu� ±[∑¥ – ¥∞[∞∂Âu� ±[∑¥ – ≥±[∂∂

WOFO�D�« t��U( r�d�« Ÿu�d� W�“ö�« …d�H�«Âu� ±[∏≤ – ¥≥[∏∞Âu� ±[∏≤ – ≥∑[¥∞
…œôu�« bF� ‰Ë_« i�u��K� W�“ö�« …d�H�«Âu� ≥[∑≥ – ∂∞[¥∂Âu� ≥[∑∏ – ¥∞[∂∂

i�u���« …—Ëœ ‰u�Âu� ≤[∑∞ – ≤¥[≤∑Âu� ≤[≥π – ≤∂[¥≤
…œôu�« bF� ‰Ë_« ŸUOAK� W�“ö�« …d�H�«Âu� ∂[∑∂ – ≤µ[∂∂Âu� ¥[∑∏ – ≤∂[∂∂

`OIK��« …d�� ‰u�Âu� ≥[∑≥ – ∏µ[≤∞Âu� ≥[∏≤ – ∑µ[≤∂
Æ%∞[∞± s� q�√ QD� ‰UL��« **
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l� b�d?�?�K� W?{d?F*«  U�«u?O?(« W?�u?L?�?� W�—U?I?� bM� d?�?�√ …—u?B� p�– `C?��Ë
– ∑µ[≤∂®  b?�Ë YO� `O?IK��« …d?�?� ‰u� WO?�U� s� WD�U?C�«  U�«u?O(« W?�u?L�?�
dO�Q� Ê√ wMF� «c�Ë Æ VO�d��« vK� 5��uL:« l� ©Âu� ≥[∑≥ – ∏µ[≤∞ q�UI� ≥[∏≤
ÆÂU�√ ±∞ w�«u�� `OIK��« …d�� ‰u� hI� v�≈ Èœ√ b� W�uN��U� Ÿu��*« ¡U*U� ‘d�U� b�d���«
wK�UM��« Ê«uO?(« „uK� vK� b�d��K� b?O'« dO�Q��« `?{u� UN�«– b� w� W�?O�M�« Ác�Ë
…œU�“ vK� Ád�√ fJFM� U2 5�œôË 5?� …d�H�« d?B� w�U?��U� tF?��� U2 `?OIK��« …d?�� d?B�Ë

 Æ W{dF*« dO� UN�öO�� s� b�d��K� W{dF*« WO�ULK� WOK�UM��« …¡UHJ�«
W?�uL?:« w� qL�K� W?�“ö�«  U?�O?IK��« œb?� WO?�U� s� ÎUC�√ UM?KB� w��« ZzU?�M�«
Ác�Ë ©W?�OI?K� ±[∂ q�UI?� W�O?IK� ±[µ® W?{dF*« dO?� W�u?L:« w� U?NM� q�√ W{d?F*«
Omar, et al.  : s� q� Ád?�– U� l� ÎU?�U9 oH?��  `OIK�?�« …b� YO?� s� UN?�?I�U�Ë ZzU?�M�«
(1996); Berman, et al. (1985); Cavestany, et al. (1985); Lewis, et al. (1984);

Gauthier (1983); El-Rabeie (1983); Stevenson, et al. (1983) and Folman, et al.

W�U?'« o�UM*« w� …œu�u*«®  U�«uO(« WK?�UF� Ê√ Èd� w�U(« Y�?��« ZzU�� s�Ë (1979)

iH� v�≈ Èœ√ b?� W�d�?I�« W�uN��U?� Ÿu��*« ¡U*U� ‘d�U� ©W?FH�d*« …—«d?(«  U�—œ  «–
…œU�“ vK� Ád�√ fJFM� U2 Ê«u?O�K� W?O�u�uO?�H�« W�U?(« s�% w�U�?�U�Ë Í—«d(« ¡VF�«
U?N?�?HKJ� Ê√ W?~U?�Ë ·ËdE�« Ác� X% WK�U?F*« pK� Â«b?�?�?�U� w~u� YO?� ÃU?��ù«

Æ UNM� "UM�« ÍœUB��ô« bzUF�U� UN��—UI0 WCH�M� W�œUB��ô«
References

Abdel-Ghani, W. and A. Hathout (1966) Effect of month of calving on milk yield of an im-
ported Friesian herd. Agriculture Research Review, Cairo. 44: 24-32.

Ammar, A.H. (1995). Studies on physiological adaptation of  farm animals. Aust. J. Exp.
Agr. 38: 17-21.

Berman, A., Folman, Y., Kaim, M., Mamen, M., Herz, Z., Wolfenson, D., Arieli, A. and
Y. Grober (1985) Upper critical temperature and forced ventilation effects for high
yielding dairy cows in a subtropical climate. J. Dairy Sci. 68: 1488-1496.

Cavestany, D., El-Wishy, A.B., and R. H. Foote (1985) Effect of season and high environ-
mental temperature on fertility of Holstein cattle. J. Dairy Sci. 68: 1471-1478. 

Ducks, H.H. (1955) The physiology of  Domestic Animals . Comstock Publ. Assoc. Cor-
nell University press, 7th Ed., Ithaca, N. Y., U.S.A.

El-Rabeie, H.M. (1983)  Effect of Missouri climate on the reproductive performance of
Holstein dairy cattle, M.Sc . Thesis, University of Missouri, Columbia.

El-Shamrani, M.H. (2002) Effect of water spray cooling with forced ventilation on some



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�∂≥

physiological characteristics and milk production of pregnant Friesian cows under
arid land environment. M.Sc. Thesis, Faculty of Met. Env.and Arid Land Agric. King
Abdul Aziz Univ. Jeddah. K.S.A.

Flamenbaum, I., Wolfenson, D., Mamen, M. and A. Berman (1986). Cooling dairy cattle
by a combination of sprinkling and forced ventilation and its implementation in the
shelter system. J. Dairy Sci. 69: 3140-3147.

Folman, Y., Berman, A., Herz, Z., Kaim, M., Rosenberg, M., Mamen, M.,  and S. Gordin
(1979) Milk yield and fertility of  high-yielding dairy cows in a sub-tropical climate
during summer and winter. J. Dairy Res. 46: 411-425.

Fuquay, J.W. (1981) Heat stress as it affects animal production. J. Anim. Sci. 52: 164-174.
Gangwar, P.C., Branton, C.C., and D.L. Evans. (1965) Reproductive and physiological re-

sponses of Holstein heifers to controlled and natural climatic conditions. J. Dairy Sci.
48: 222 .

Gauthier, D. (1983) A technique for improving the fertility of French Friesian cows in a
tropical climate. Effect on plasma progesterone profile. Reprod. Nutr. Dev. 23: 129.

Ghallab, Z.R., Fawzy, S.A. and F. El-Keraby (1989) Effect of exposure to solar radiation
and wetting on some physiological and productive traits in Friesian cows and heifers.
J. Agric. Sci. Mansoura Univ. 13: 1572.

Goodwin, P., Gaughan, J., Skele, P., Josey, M., Hall, A., Young, B., Bottcher, R.W., and
S.J. Hoff (1997). Coat color and alleviation of heat load in Holstein- Friesian cows.
Livestock environment. Proceeding of the Fifth International Symposium, Blooming-
ton, Minnesota, U.S.A., 29-31 May, 1997, pp. 923-927.

Gwazdauskas, F.C., Thatcher, W.W. and C.J. Wilcox (1973) Physiological, environ-
mental and  hormonal factors at insemination which may  affect  conception. J. Dairy
Sci. 56: 873-877. 

Habeeb, A.A., Abdel-Samee, A.M. and T.H. Kamal (1989) Effect of heat stress, feed sup-
plementation and cooling technique on milk yield, milk composition and some blood
constituents in Friesian cows under Egyptian conditions. 3rd Egyptian-British Conf.
on Anim. Fish and Poultry Prod. Alexandria, Egypt. 2: 629.

Hafez, E.S.E. (1968) Environmental effects on animal productivity. In: Adaptation of do-
mestic animals. E.S.E. Hafez , Lea and Febiger (eds), Philadelphia, PA. Chapter 6,
pp. 74-96

Halan, L., Shanklin, M.D. and H.H. Kibler (1963) Responses of lactating cows to inspired
air cooling in hot environment. J. Anim. Sci. 22: 824.

Igono, M.O., Johnson, H.D., Steevens, B.J., Krause, G.F. and M.D. Shanklin (1987)
Physiological, productive, and economic benefits of shade, spray, and fan system ver-
sus shade for Holstein cows during summer heat. J. Dairy Sci. 70: 1079.

Igono, M.O., Johnson, H.D., Steevens, B.J. and M.D. Shanklin. (1985a) Shade and shade
plus spray and fan effects on diurnal rectal temperature pattern of lactating Holstein
cows during summer. 7th. Conf. Biometeor. Aerobiol., May 21-24. Scottsdale, Az. 7:
373-376.

Igono, M.O., Steevens, J., Shanklin, M.D. and H.D. Johnson (1985b) Spray cooling ef-
fects of milk production, milk and rectal temperature of cows during a moderate tem-
perate summer. J. Dairy Sci. 68: 979-984.

Kamal, T.H., Habeeb, A.A., Abdel-Samee, A.M., and I.F.M. Marai (1989) Milk pro-



ÊËd�¬Ë ÍœUI� tOD� dOL� ∂¥

duction of heat-stressed Friesian cows and its improvement in the subtropics. Pro-
ceeding of the International Symposium of the Constraints and possibilities of  Ru-
minant Production in the Dry Subtropics. Cairo, Egypt. pp. 156-158.

Kiracofe, G.H. (1980) Uterine involution: Its role in regulating postpartum intervals. J.
Anim. Sci. 51(Suppl. 2): 16. 

Lewis, G.S., Thatcher, W.W., Bliss, E.L., Drost, M. and R.J. Collier. (1984) Effects of
heat stress during pregnancy on postpartum reproduction changes in Holstein cows.
J. Anim. Sci. 58: 174.    

Marai, I.F. M., Habeeb, A.A., Daader, A.H. and H.M. Yousef (1997) Effect of diet sup-
plementation and body cooling on Friesian , calves reared in high ambient tem-
perature in the eastern desert of Egypt. Tropical Anim. Health and Prod. 29: 201-
208.

Marion, G.B., Norwood, J.S. and H.T. Gier (1968) Uterus of the cow after parturition:
Factors affecting regression. Amer. J. Vet. Res. 29: 71.         

Mohamed, M.E. and H.D Johnson (1985) Effect of growth hormone on milk yield and re-
lated physiological functions of Holstein cows exposed to heat stress. Journal of
Dairy Sciences 68: 1123-1130.

Mullick, D.N. and N.D. Kehar (1959a) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin in normal Indian cattle. Ind. Vet.
Sci. 22: 61.

Mullick, D.N. and N.D. Kehar (1959b) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin in normal Indian cattle. Ind. Vet.
Sci. 22: 61.

Mullick, D.N. and N.D. Kehar (1959c) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin of diary cows. Ind. J. Dairy Sci. 12:
56.

NRC (1981) Effect of environment on Nutrient Requirements of Domestic Animals. Na-
tiona1 Acad. Sci., Washington, DC.

Omar, E.A., Kirrella, A.K., Fawzy, S.A. and F. El-Keraby (1996) Effect of water spray
cooling on some physiological status and milk production of post calving Friesian
cows. Alex. J. Agric. Res. 41(2): 71-81.

Salem, I.A. (1975) Some biological aspects of Jersey cattle during its acclimatization in
Moscow zone.  Ph. D. Thesis, Moscow.

SAS (1987) Stat users guide. SAS institute Inc., SAS circle PO Box. 8000. Cary, NC.
27512-8000, USA.

Seath, D.M. and G.D. Miller (1947) Heat tolerance comparisons between Jersey and Hol-
stein cows. J. Anim. Sci. 6: 24.

Shafie, M.M. (1994) Recent Concepts in Environmental Physiology. Egypt. J. Anim. Prod.
31: 9-20.

Shafie, M.M. (1958) Heat regulation mechanism in buffaloes and cattle as affected by hae-
matological values and circulation in skin. Ph.D. Thesis, Faculty of Agriculture, Cai-
ro University. Egypt.

Stevenson, J.S., Schmit, M.K. and E.P. Call (1983) Factors affecting reproductive per-
formance of dairy cows first  inseminated after five weeks postpartum. J. Dairy Sci.
66: 45.



ÆÆÆ w� WOK�UM��«Ë WO�u�uO�H�«  UHB�« iF� vK� W�uN��U� Ÿu��*« ¡U*« ‘d� b�d���« dO�Q�∂µ

Stott, G.H. (1961) Female and breed associated with seasonal fertiliy variation in dairy cat-
tle. J. Anim. Sci. 44: 1698-1704.

Turner, L.W., Chastain, J.P., Hemken, R.W. Gates, R.S. and W.L. Crist (1992). Re-
ducing heat stress in dairy cows through sprinkling and fan cooling. Applied Eng. A.
8(2): 16.

Ulberg L.C. and A.H. Burfining (1967) Embryo death resulting from adverse environment
on spermatozoa or ova. J. Anim. Sci. 26: 571-577.

Wolfenson, D., Flamenbaum, L.Y., Kaim, M. and A. Berman (1988) Dry period heat
stress relief effects on prepartum progesterone, calf birth weight and milk production.
J. Dairy Sci. 71: 809-818.

Yousef, M.M.H. (1990) Studies on adaptation of Friesian cattle in Egypt. Ph.D. Thesis, Fa-
culty of Agriculture. Zagazig University, Zagazig, Egypt.



ÊËd�¬Ë ÍœUI� tOD� dOL� ∂∂

Effect of Water Spray Cooling Followed by Forced Ventila-
tion on Some Physiological and Reproductive Parameters in

Postpartum Friesian Cows Under Arid Environment

S.A. NAGADI; H.E. EL-SOBHY; A. ASHMAWY and S. A. EL-ZAHRANI

Department of Arid Land Agriculture, Faculty of Meteorology, Environment
and Arid Land Agriculture, King Abdul Aziz University,

Jeddah — Kingdom of Saudi Arabia     

ABSTRACT. The present study was carried out at the Agricultural
Research Station (Animal Production Research Farm) located in
Hada Al-Sham of the Jamoum Region. 

Experimental Procedures:

1. Experimental Animals:
Thirty lactating purebred Friesian cows 430-480 Kg. body

weight were clinically normal and free from diseases. The cows
were paired into two similar groups according to their age, parity,
body weight, and preview yield. 

1. The first group was kept between 10-00 and 16-00 hr. under
cooling system. Cows were sprinkled for 30 seconds, followed by
forced ventilation for 4.5 minutes. The cooling cycle was repeated
every half an hour.

2. The second group was kept under normal conditions as a con-
trol group.

The cows were provided their daily feeding allowances two
times a day in two equal amount of ration. Daily allowances were
offered in amount to cover the animal requirement.  Drinking wa-
ter was available continuously.  The ambient temperature and rel-
ative humidity were recorded through the experimental period.

The main results were :

a) Physiological reactions;
1. Overall means of respiration rate were (58.38–0.36 vs 62.88

–0.28 rpm) for cooling and control groups, respectively. Differ-
ence between the two groups was statistically significant (P<0.01).

2. Overall means of pulse rate were (61.33 – 0.28 vs 68.26 –
0.24 rpm) for cooling and control groups respectively. Difference
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between the two groups average was statistically significant
(P<0.01).

3. Overall means of rectal temperature was (37.63 – 0.09 vs
38.92 – 0.07¡C) for the cooling and control groups, respectively.
Difference between the two groups average was statistically sig-
nificant (P<0.01).

4. Overall averages of white skin temperature (WST) and black
skin temperature (BST) for animal group kept under cooling by
sprinkled water followed by forced ventilation were lower than
that for control group. The black skin temperature (BST) for the
two experimental groups were higher than that of white skin tem-
perature (WST).

b- Reproductive Parameters 
The results, also,  indicated that post-partum cervical involution

period (PPCI) , first post-partum ovulation period (1st .PPO) and
service period length in the cooling group were shorter than that in
the control group. Difference  between the two groups averages
were statistically significant(P<0.01).

It was concluded from this study that the adopted cooling sys-
tem had efficiently ameliorated the depressive effects of summer
heat stress prevailing in Saudi Arabia on the performance of Frie-
sian cattle.  It seems that the water sprinkling followed by forced
ventilation technique is a simple safe and practical method for de-
creasing the heat stress effects in dairy cows and consequently im-
prove productivity and reproductivity of cows in hot climate.




